An essential component of the educational experience for trainees of anaesthesia and intensive care is to spend time in the operating theatre and intensive care unit (ICU). There is considerable educational and clinical value in this activity 1-3 . The learning that occurs in these environments is essential to the education of trainees as they acquire knowledge, skills and abilities essential to the consultant. It is known that teaching quality has a marked effect on trainee performance 4-6 and some researchers argue that the quality of the experience within the clinical environment shapes the quality of the entire medical education system 7 . The primary purpose of the operating room and ICU experience is for the anaesthetist and intensivist to impart valuable teaching and for the trainee to obtain essential learning. However, precisely what is taught and what taught and learned, depends on a complex interaction of the physical and psychosocial environment that comprises the operating theatre and ICU, as well as the preparation undertaken by the consultant and trainee.
suggestions for facilitating learning in the operating theatre and ICU.
WHAT CAN BE TAUGHT IN THE OPERATING THEATRE AND ICU?
Almost every aspect of anaesthetic and intensive care practice can be taught within the operating theatre and ICU. This includes knowledge in the areas of medicine, anatomy, pharmacology, physiology, measurement and even applied statistics. In addition, invaluable psychomotor skills such as intubation, central venous and arterial line insertion and spinal anaesthesia can be practised. Global skills and abilities such as the essential ability to effectively monitor equipment and the patient during prolonged procedures, developing contingency plans for various emergencies (e.g. what if the patient develops an arrhythmia while inserting a pulmonary artery catheter or problems when securing the airway) and multipatient care in the ICU. Also there is the opportunity for teaching the many important non-clinical aspects of anaesthesia and intensive care including effective communication, leadership, management, ethics opportunities provide an incentive for consultants to continually review, revise and update their own knowledge, skills and abilities.
CHALLENGES AND BENEFITS OF THE OPERATING THEATRE AND ICU AS TEACHING ENVIRONMENTS
The operating theatre and ICU can be challenging places to teach 5, 10 . Patient safety must remain the paramount concern for all personnel and in this regard teaching takes a secondary role even within 'teaching' hospitals. Although essential within the operating theatre and ICU, the placement of education as a secondary priority is somewhat unusual compared to other teaching environments. However, teaching anaesthesia in the operating theatre and intensive care in the ICU are legitimate activities which need not interfere with patient care 11 .
The physical environment is less than ideal for learning as evidenced by, for example, the level of physical comfort and variable noise intensity. The rapid turnover of patients within some lists or lengthy and extensive procedures also contributes to timing learning events. Disruptions are a continual occurrence by personnel and events outside the control of the consultant or trainee and, in addition to the adverse effect of disruptions on scheduling and timing, they also hinder contemplation. The timing of teaching opportunities is determined by procedural factors including the type of surgery, complexity, rarity and progress 9 . Therefore lessons cannot be precisely crafted to ensure they contain only components.
All of this is complicated by a social environment in which a trainee may feel less than comfortable. Even the wearing of masks and theatre garb, though clinically essential, can contribute a challenge to the teaching environment. This is because most communication is non-verbal and a great deal of nonverbal communication makes use of facial expressions and body language that may be hidden by masks and Other challenges include production pressure; the pressure to continually complete as many cases as possible. This can inhibit the educational process by making speedy service provision a more important priority than the educational requirements necessary to guarantee adequate service provision for the care of future patients. There is a continual pressure to balance the needs of service provision for today versus the need to train a more able trainee (and future consultant) to meet future service provision. Privacy is also an issue with at least three educational implications. First, the consultant and trainee are limited in the amount of information they can exchange about a patient in front of an 'awake' patient. This includes, for example, discussing potential problems, complications and contingencies within the hearing of a conscious patient. Second, there are limits to talking about a patient within the hearing of other people. Third, there is the desire to avoid counselling a trainee about poor performance in front of other members of the medical team.
above, using the clinical context as an instructional is the opportunity for the trainee to learn in the environment where much of their practice for the remainder of their professional lives will take place. Humans tend to apply new knowledge, skills and attitudes most easily in the environment where these knowledge, skills and attitudes are learned. This was demonstrated in 1975 when Godden and Baddeley 12 asked SCUBA divers to memorize information both underwater and on land. These researchers found the divers recalled information best in the environment where they learned the information. For the purposes of medical education this has been interpreted as trainees learning and recalling best in the clinical environment. The recollection and application of what is learned is facilitated if the long-term memory of a trainee is organized in a way that is most conducive to recall. That is, the knowledge, skill or ability is learned in the same context where it will be applied 13 .
True consultant competence requires a comprehensive applied understanding of all relevant knowledge, skills and abilities, extending beyond the acquisition of distinct attributes 14, 15 . The operating theatre and ICU are the ideal environments to bring these knowledge, skills and abilities together. Opportunities to practise on real patients, using real tremendous educational advantages. Time within the operating theatre and ICU are usually at a premium, however, and it may be appropriate for many skills to be initially acquired outside the theatre 16 before theatre. The problem with attempting to learn the application of knowledge, skills and abilities solely through simulation, role play or 'talk through' is that ultimately this learning is incomplete. The opportunity to teach and learn in the operating theatre and ICU allows optimal transfer of learning from consultant to trainee as well as the consolidation of what has been learned during simulation, role play and talk through. Whereas training within the simulation environment does translate into improved performance, supervised experience in the clinical environment is essential to training 16 to consolidate what has been learned during simulation.
and ICU is their value as a motivator for learning. Training within any medical specialty is a protracted undertaking which can include episodes of frustration. Brief periods of discrete learning within the clinical context provide trainees with clear opportunities to master relevant knowledge, skills and abilities. Such successes are of considerable value in increasing extrinsic motivation of trainees as is the personal contact with patients and clinical staff. Equally and extend their own learning under the challenge of trainee questions and expectations.
TRAINEE AND CONSULTANT PERSPECTIVE
Although all personnel within the clinical teaching and learning, the two primary persons are the consultant and the trainee. Consideration of the perspectives of these two important individuals are illustrative of the characteristics, attributes and behaviours that are of particular value in optimizing the teaching and learning that occurs in the operating theatre and ICU.
Trainee perspective
Trainee perceptions provide useful information environment 17 . Several studies have focused upon identifying what trainees (or students) believe may the operating theatre and ICU 5-,7,9,14,18,19 . These studies indicate the following are important and, at least to
The trainee has a specific role in the operating theatre or ICU. Trainee performs preoperative assessment to gain greater understanding and postoperative visits to gain the perspective of the patient. The extent to which a trainee receives support and encouragement (either overt or covert) from the nurses, technicians and other members of the medical Wenger 20 describes a "community of practice" as having an established hierarchy, procedures and culture. Lyon 21 argues that the anaesthetic, surgical, nursing and other personnel within an operating theatre form such a community of practice and that the trainee "must be granted legitimacy in order to gain access to the practice". In this regard entrance to the clinical communities can only be granted through the activities and support of the consultant. Thus, the extent to which the learning activities of a trainee will be supported by the medical team is primarily determined by the consultant.
Consultant perspective
Consultant perceptions also provide useful Trainees should take an active role without overextending themselves. In this regard they need trainee to contact the consultant the day before a list. This will facilitate learning by allowing the trainee and consultant to review the educational aims of the list, discuss appropriate strategies (both clinical and educational) and agree on any topics for discussion which may require pre-reading. Wherever possible the trainee should perform preoperative assessment and postoperative visits. By performing a preoperative assessment the trainee will gain greater understanding, heightened interest, responsibility and commitment to the procedure. Postoperative visits are also an invaluable method to gain an understanding of the perspective of the patient and their family.
IMPLICATIONS FOR TEACHING IN THE OPERATING THEATRE AND ICU
Anaesthetists, intensivists and trainees should accept that the clinical environment is replete with opportunities for both teaching and learning; that the realities of medical practice are such that it is rarely possible to predict progress of a particular procedure but that every procedure, list or round is a fertile ground for developing teaching and learning opportunities; entering into (at least) a brief discussion prior to commencement of a list or round is necessary to optimize the teaching and learning experience; and concerns of patient safety supersede those of teaching.
It is the responsibility of the trainee to ensure they are prepared for the learning opportunities afforded in the operating theatre and ICU. Consultants will respond to the professionalism shown by trainees including their willingness to undertake preoperative assessments and postoperative visits, their behaviour
and appearance. Trainees should appear motivated and interested as this will have a marked effect on how a consultant will respond as a teacher. Trainees operating room or ICU experience and communicate these aims to the anaesthetist or intensivist ahead of these aims wherever possible. In turn, consultants need to consider the "needs of different learners in theatres and decide how to distribute valuable teaching time and opportunities for involvement in the team" 21 .
Providing a variety of teaching experiences within clude catering for a broad range of the many different learning styles and strategies exhibited by trainees; allowing instructors to attempt, practise and ultimately perfect different teaching techniques; permit instructors to demonstrate a variety of teaching preferences; alter the tempo, intensity or type of activity (both physical and mental) that is undertaken by a trainee; revitalize a bored trainee; and ultimately enhance the pleasure and interest of both trainees and the length nor the timing of the procedure had any of the learning environment 7 .
SUGGESTIONS FOR FACILITATING LEARNING IN THE OPERATING THEATRE OR ICU
The educational challenges posed to teaching in the clinical environment mean that there is much to be gained by preparation and planning prior to teaching. Knowledge of the type of procedure, the duration, complexity and rarity will help determine appropriate teaching and learning activities. For example, although the numerous distractions within a busy list for the learner, during the lengthy period of cardiopulmonary bypass the anaesthetic team does have the opportunity for considerable contemplative activity and discussion. There are a variety of educational strategies that can be used to facilitate learning in the operating theatre and ICU.
Soldier's Five
The Soldiers' Five is an instructional technique used to great effect in many armed services and which is readily adaptable to the operating theatre or ICU. lesson used at opportune moments for a variety of purposes. These include to provide a mechanism for initially focusing a trainee on a particular topic, skill or ability; offer respite during a long period of instruction; alleviate tension; provide learning to lesson; or simply when spare time is available. The consultant is encouraged to have a number of brief teaching segments in readiness to offer trainees at opportune moments. The Soldiers' Five allows an instructor to show creativity and, because they are brief and to the point, a trainee may remember the lesson more effectively than more lengthy teaching segments 23 .
Five is that they can be readily adapted to suit the particular abilities or interest of the consultant, the interests of trainees and the opportunities within the clinical environment. Examples include contingency anaesthetizing the airway for bronchoscopy.
Practice vivas
Training programs for both the Australian and New Zealand College of Anaesthetists (ANZCA) and the Joint Faculty of Intensive Care Medicine (JFICM) require trainees to sit some form of viva voce examination where trainees answer a series of usually related open-ended questions. These questions are verbally posed by an examiner and typically last for between 10 and 20 minutes (the current duration of each viva is 10 minutes for the JFICM Final examination, 20 minutes for the ANZCA Part One examination and 15 minutes for the ANZCA Part Two examination). The operating theatre and ICU are both replete with rich inspiration for teachers to craft viva voce questions. Each patient's condition, history, complications, diagnosis, prognosis and potential treatments are all worthy topics for potential viva questions. Furthermore, the intent of viva questions within an examination is for an examiner to establish initial knowledge of a trainee with regard to a particular question and then to drill down and explore the extent of this knowledge in an open-ended manner. Naturally these practice vivas should be used to consolidate established knowledge and understanding held by a trainee whilst expanding their comprehension of new material. Practice vivas are a particularly useful teaching technique because assessment drives learning. Thus, because vivas are strongly linked to assessment, practice vivas are a very effective tool for motivating trainees to learn and apply themselves.
Skills training
Every skill that can be used in the operating theatre or ICU can be practised or acquired within these clinical environments. Furthermore, more advanced trainees can be taught or trained in skills they may use outside these environments. For example, faceto-face intubation (where the intubator is positioned other than above the head of the patient) for use in requires some planning and preparation. In the case of teaching this method of intubation, an intubating head (of the sort used for intubation practice by medical students and junior trainees) may be positioned so that the trainee must stand facing the patient or beside the patient's shoulder. The consultant then asks the trainee to gather all the equipment they will need for the intubation, the consultant explains the procedure, the consultant demonstrates the procedure, the trainee practises the exercise on the intubation head several times, then (once the skill is acquired) the trainee uses their new ability to intubate the next patient. This has the advantage of the trainee being able to learn the skill on a dummy patient and transfer the skill to a real patient in the same environment in which the skill is learned. Once the skill has been theatre, the trainee will be in a better position to be able to transfer the skill to an emergency situation outside the operating theatre where they may be called upon to perform an intubation where access to the familiar intubating position is not possible. This particular exercise also provides the opportunity to discuss maintenance of spatial orientation and the various mechanical elements of the procedure. The continual practice of skills is an important educational activity because of the decay of skills if they are not 24, 25 .
Endoscopic dexterity Some consultants also make use of the anaesthetic bay as a teaching venue to enhance the acquisition of as one of the most common clinical concerns and a reasonably common cause of anaesthesia-related morbidity and mortality [26] [27] [28] . Fibreoptic intubation is a known technique for addressing this problem 29 and an endoscopic training system such as Dexter 28 may 30 . Such systems may be set up in the anaesthetic bay and trainees required to practise and perfect endoscopic dexterity with readily available guidance and tuition from the consultant prior to use on an actual case.
Interesting article exchange
Essentially this is an activity where reading material is brought to the operating theatre or ICU. This strategy can be used either in place of a journal club for those hospitals where journal clubs are not readily available, or as supplement to an existing journal club. The consultant and trainee can each identify interesting articles. These can be exchanged during a available, or taken away and read for later discussion. Similarly asking the trainee to read up on a particular topic or case the day before can allow that topic or case to become the focus of a relevant and informed discussion during the next day's list or round. Some with them whenever they teach a trainee and to pass one or more of these articles to a trainee whenever an appropriate opportunity arises.
In-service sessions
Participating in non-specialist in-service sessions offers at least two valuable opportunities. First, it is possible for a trainee to learn about new pieces of equipment by attending such an in-service. Second, a trainee can be asked to present a topic to an inservice (for example, a nursing in-service). For a trainee to be able to successfully present on a topic ensures they need to become fully familiar with the topic. Opportunities for impromptu in-service may arise when there is a short break, delayed or cancelled procedure. Such educational activities are of additional value because they not only facilitate learning via discussion between consultant and trainee, but rather a discussion between the consultant, trainee, nursing and surgical personnel.
Electronic resources
The portability and access of modern technology allows for large amounts of electronic information to be accessed by trainees and consultants. For example, it is possible to bring a laptop into theatre as a teaching aid to run through lecture slides, published papers, guidelines. Furthermore some hospitals have useful departmental websites containing vast quantities of valuable reference materials, protocols, guidelines and interesting articles. For those hospitals where such websites do not exist, a great deal of electronic information can be readily stored on a USB memory stick and accessed on a theatre or ICU computer. Ready access and discussion of such information can be helpful during lists and rounds and may be a particularly useful way of using short breaks and delays in a list or round. This is useful access for 'just in time' knowledge where a consultant can exercise for clinical care, or as the focus for a Soldier's Five learning opportunity (see above).
Out-of-hours venue
There exists the opportunity to use the operating theatre as a teaching environment when the theatre is not being used to conduct clinical procedures; for example, as an out-of-hours educational venue management workshop may be run in the operating suite using the theatres. Each theatre can host its own skill station with groups of participants moving from theatre to theatre. This provides an ideal venue for the use of portable simulators and skills trainers. Furthermore, and as mentioned above, it facilitates learning within the environment where learning will most likely need to be recalled.
The opportunity to undertake each of the above strategies is contingent upon opportunities presented throughout the list or round and the implications for distraction from the primary goal of patient safety. The consultant and trainee need to be aware of these multiple strategies so as to know when they can be implemented and what knowledge, skills or abilities they can be used to teach. Contact between a specialist and trainee within the clinical environment where knowledge, skill and ability will be applied offers many extremely powerful educational opportunities. Facilitating learning in the operating theatre or ICU offers the opportunity for the trainee to bring together disparate skills or distinct knowledge under the guidance of the consultant. Additionally the consultant is afforded the opportunity to identify and correct misconceptions, explore and expand the boundaries of a trainee's current aptitude, serve as an ideal role model, guide trainee understanding and consolidate the consultant's own learning as part of their ongoing continuing education.
